ARTICULATED MOUNT 



BACKGROUND OF THE INVENTION 
The present invention relates to mount systems for interface devices 
such as flat panel computer monitors and televisions. In particular, the present 
invention is an articulated mount which allows the display to be moved' and stably 
held in a wide range of different positions. 

The development of flat panel computer monitors and flat screen 
televisions offers the opportunity to replace large computer monitors and large 
television sets with displays having the same screen area but only a small fraction 
of the depth and weight. This allows computer monitors to be placed on desks 
without consuming a large portion of the desk top space. Similiarily, flat screen 
televisions can be placed in locations which were previously not practical locations. 

The light weight and thin profile of the flat panel monitors and 
televisions allows them to be supported on a relatively small base, be hung on a 
wall, or to be supported by a support system which is connected to a mounting 
surface such as a wall, a post, or a top, bottom, or side surface of a desk or cabinet. 
The ability to adjust the orientation of the flat panel display with respect to the 
viewer is a desirable feature. There is a need for mounting systems which will 
allow adjustment of the position and the orientation of the display. The support 
systems should be simple and easy to use, and should be stable so that the display 
remains in the position and orientation selected. 



BRIEF SUMMARY OF THE INVENTION 
A mounting system for supporting a display stably in many different 
positions includes a linkage of individual elements which are pivotally connected 
together by adjustable drag tapered bearings. The tapered bearings allow individual 
elements to pivot with respect to one another so that the display can be moved to 
a variety of different positions. By tightening the adjustable drag, the tapered 
bearing can lock adjacent elements together. 



3 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figures 1 A- 1 C show a double arm articulated mount for a flat panel 
display in accordance with the present invention. 

Figures 2A-2C show a wall plate of the mount of Figures 1 A-1C. 
5 Figures 3 A-3C show a side knuckle of the mount of Figures 1 A- 1 C. 

Figures 4A-4C show a dog bone arm of the mount of Figures 1A- 

1C. 

Figures 5 A-5C show a 90° knuckle element of the mount of Figures 

1A-1C. 

1 0 Figures 6 A-6C show a solo knuckle element of the mount of Figures 

1A-1C. 

Figures 7A and 7B show a star mounting plate of the mount of 
Figures 1A-1C. 

Figures 8A-8C show a tapered axle of the tapered bearings of the 
15 mount of Figures 1 A- 1C. 

Figures 9A and 9B show a split bushing of the tapered bearing. 

Figures 10A and 10B show a tension cap of the tapered bearing. 

Figures 1 1 A and 1 IB show a washer of the tapered bearing. 

Figure 12 is an assembly drawing illustrating the tension cap and 
20 washer together with an adjustment screw as used in the tapered bearing. 

Figure 13A-13D show another double arm mount of the present 

invention. 

Figures 14A-14C show a single arm mount in accordance with the 
present invention. 

25 Figures 14D-14F show a mount using knuckles as link elements in 

accordance with the present invention. 

Figures 1 5 A- 1 5C show a twisted knuckle element usable in mounts 
in accordance with the present invention. 



Figures 16A-16J show another embodiment of a mount in 
accordance with the present invention using the twisted knuckle element of Figures 
15A-15C. 

Figures 17A-17C show a threaded spindle useable in the present 
invention as an alternative to the tapered axle of Figures 8A-8C. 

Figures 1 8 A and 1 8B show a double arm mount in accordance with 
the present invention in using the threaded spindle tapered bearing of Figures 1 7A- 
17C. 

Figures 19A and 19B show a single arm mount using the threaded 

spindle. 

Figures 20A-20D show a mount using only knuckles and using the 
threaded spindle. 



DETAILED DESCRIPTION 

Figures 1 A- 1 C show articulated double arm mount 20 which is used 
to adjustable mount and position a flat panel display, such as a computer monitor 
or television. Figures 1 A and IB show mount 20 in an extended position, while 
Figure 1C shows mount 20 in a collapsed position. 

Mount 20 includes wall plate 22, side knuckle 24, dog bone arms 26 
and 28, 90°knuckle 30, solo knuckle 32, star mounting plate 34, and tapered 
bearings 36, 38, 40, and 42. 

Wall plate 22 is mounted by screws or bolts to a wall, post, or to the 
top, sides, under surfaces or the like of a desk cabinet. Wall plate 22 forms the base 
from which the rest of mount is supported. 

Side knuckle 24 is fixed to wall plate 22 by screws which are 
inserted through the bottom of wall plate 22 into side knuckle 24. 

Tapered bearing 36 pivotally connects side knuckle 24 to the inner 
end of dog bone arm 28. Tapered bearing 36 is an adjustable drag tapered bearing 
which allows pivotal rotation of arm 26 with respect to side knuckle 24 with a 
selectable amount of drag. When desired, taper bearing 36 is tightened in an axial 
direction to lock arm 26 in place with respect to side knuckle 24. 

The outer end of arm 26 is pivotally connected to the inner end of 
arm 28 by tapered bearing 38. The drag provided by bearing 38 is adjustable so 
that a smooth rotational motion with a selected amount of drag can be provided, or 
arms 26 and 28 can be locked together at bearing 38 so that they move together as 
a unit. 

90° knuckle 30 is positioned at the outer end of arm 28. Tapered 
bearing 40 pivotally connects 90° knuckle 30 to the outer end of arm 28. Knuckle 
30 provides a second pivotal connection at 90° to the axis of tapered bearing 40. 
Tapered bearing 42 connects the upper end of knuckle 30 to solo knuckle 32. 



Mounting plate 34 is connected by screws to single knuckle 32. A 
flat screen display (not shown) is connected on its back side to mounting plate 34 
by mounting screws. 

Mount 20 provides a wide range of different positions and attitudes 
of mounting plate 34 with respect wall plate 22. As a result, a wide range of 
different positions and orientations of a flat screen display can be achieved. 

Figures 2 A through 12 show the components of mount 20 in greater 
detail. Figures 2A-2C show wall plate 22. As shown in Figures 2A-2C, wall plate 
22 is generally rectangular with rounded corners on its upper surface. A pair of 
counter sunk mounting holes 50 are located at near opposite ends of wall plate 22. 
Screws or bolts are used with holes 50 to mount wall plate 22 to wall, post, or other 
surface. 

Extending from the back surface of wall plate 22 are counterbored 
mounting holes 52. Screws extend through mounting holes 52 to attach side 
knuckle 24 to mount plate 22, as shown in Figures 1 A-1C. 

Side knuckle 24 is shown in Figures 3A-3C. Side knuckle 24 
includes head 60 and side arm 62. Cylindrical bore 64 extends through head 60. 
Four mounting holes 66 are located in the bottom of side arm 62. 

Mounting holes 66 are threaded to receive screws, so that side 
knuckle 24 can be mounted to another component having a similar hole pattern, 
such as wall plate 22. 

Bore 64 receives a bushing which forms a part of tapered bearing 3 6 . 
The components of the tapered bearings will be described in further detail with 
reference Figures 8A-8C, 9A, 9B, 10A, 1 0B, 1 1 A, 1 IB, and 12. 

Figures 4A-4C show dog bone arm 26, which is identical to dog 
bone arm 28. Dog bone arm 26 has heads 70 at opposite ends which are connected 
by arm 72. Cylindrical bores 74 extend through heads 70 for receiving tapered 
bearing. 



Figures 5A-5C show 90° knuckle 30 which has a pair of bores 80 
at opposite ends which are oriented at 90° to one another. In cooperation with the 
tapered bearings, 90° knuckle 30 provides rotation in two generally orthogonal 
directions, which greater increases the adjustability in position of the display. 

Figures 6A-6C show solo knuckle 32, which has a single bore 90 
and four mounting holes 92. In the embodiment shown in Figures 1 A- 1 C mounting 
holes 92 align with corresponding holes in visa star mounting plate 34 so that solo 
knuckle 32 provides a fixed connection to mounting plate 34. 

Figures 7A and 7B show star mounting plate 34 which has four 
mounting arms 100 extending outward from central section 102. Each arm 100 
carries an inner mounting hole 104 and an outer mounting hole 106 for use in 
connecting mounting plate 34 to the back side of flat panel display. 

Center portion 1 02 of mount 34 has a set of four mounting holes 1 08 
which is used for connection between mounting plate 34 and side knuckle 32. 

Figures 8A-12 show the components of tapered bearings 36, 38, 40, 
and 42 used in the embodiment of Figures 1 A-1C. Figures 8A-8C show tapered 
axle 110. Figures 9 A and 9B show split bushing 112. Figures 10A and 10B show 
tension cap 1 14. Figures 1 1 A and 1 IB show washer 116. Figure 12 shows a partial 
assembly drawing including tension cap 1 14, washer 1 16, and adjustment screw 
118. 

Each of the tapered bearings 36, 38, 40, and 42 have a similar 
construction. Each makes use of a tapered spindle and tapered bore which are 
axially moveable with respect to one another to adjust the amount of drag. 

As shown in Figures 8 A, tapered axle 1 10 has a tapered spindle 1 20 
at one end, and a tapered mount 122 at an opposite end. Extending from the outer 
end of the spindle 1 20 is square neck 1 24. Threaded bore 1 26 extends through neck 
124 and into threaded spindle 120. At the opposite end of axle 110, threaded bore 
126 extends into tapered mount 122. 
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Tapered spindle 120 and tapered mount 122 have the same taper, so 
that both will mate with split bushing 1 12. The difference is that tapered spindle 
120 is used for pivotal rotation, while tapered mount 122 is clamped into one of the 
bushings 1 12 to hold tapered axle 1 10 in a non-rotating condition. 
5 Split bushing 112 shown in Figures 9A and 9B is a split sleeve 

having -a cylindrical outer wall surface 130, and flange 132 at one end. Counter 
bore 1 34 is located at one end and tapered bore 1 36 extends from the opposite end 
of busing 112. Tapered bore 136 receives either tapered spindle 120 or tapered 
mount 122 of tapered axle 110. 

10 Tension cap shown in Figures 10A and 10B is used as part of the 

mechanism to change the relative axial position of tapered spindle 120 with respect 
to tapered bore 136 to change the drag of the tapered bearing. Tension cap 1 14 has 
a circular ring having through hole 140 and squared counter bore 142. Counter 
bore 142 mates with square neck 124 of tapered axial 1 10. 

1 5 Washer 1 16 is sized to fit between tension cap 1 14 and flange 1 32 

of split bushing 112. Through hole 150 of washer 1 16 is large enough to mate 
square neck 124 of tapered axial 110. 

Figure 1 2 shows an assembly drawing showing the relative positions 
of washer 116, tension cap 1 14, and adjustment screw 1 18. In Figure 12, a round 

20 head alien-drive screw similar to those shown in Figures 1A-1C is used to apply 
force between the upper surface of tension cap 1 14 and tapered axle 110. As screw 
1 18 is tightened, is pulls tapered axle 1 10 in a direction toward tension cap 1 14, 
which increases friction between tapered spindle 120 and tapered bore 136. With 
sufficient tightening, the friction between tapered spindle 120 and tapered bore 1 36 

25 reaches a level at which the two surfaces are located together. With less tightening 
of screw 1 18, a variable amount of friction producing a variable drag is achieved. 

The square neck of tapered axle 120 and the square bore in the 
bottom surface of tension cap 114 prevent relative rotation of tension cap 1 14 and 
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tapered axle 110 which could result in unintended loosening of adjustment screw 
118. 

The mounting system of the present invention can take a number of 
different forms using the same group of components. Greater or fewer pivot axes, 
5 resulting in greater or fewer degrees of freedom of movement of the display, can 
be achieved by adding or subtracting components. 

Other variations are also possible. For example, the adjustment 
screws shown in Figures 1 A-1C require the use of an Allen wrench to tighten or 
loosen screws and thereby adjust drag. Other screws with a knob or wing type head 
1 0 can be used making an adjustment of drag easier without the need for a special tool 
such as an Allen wrench. 

Another modification consistent with the present invention is the 
use of tapered bores which are formed in the element, for example by machining, 
or injection molding or die casting. This eliminates the need for bushings, but does 
1 5 increase manufacturing costs of the individual elements. 

Figures 1 3 A- 1 3 C show another embodiment of a double arm mount 
in accordance with the present invention. As shown in Figures 13A-13C, mount 
200 is connected at one end to pole P, and at the opposite end to flat panel display 
D. Mount 200 includes wall plate 202, side knuckle 204, first dog bone arm 206, 
20 second dog bone arm 208, side knuckle 2 1 0, support 212, mount 2 1 4, and tapered 
bearings 216, 218, and 220. In this embodiment, adjustment screw 222, tapered 
bearing 216 has a thumb screw head, as does adjustment screw 224 of tapered 
bearing 218. Adjustment screw 226 of tapered bearing 220 has a wing head. 

Mount 200 works in generally the same fashion as mount 20 of 
25 Figures 1A-1C. One difference is the addition of support 212 and mount 214, 
which slide relative to one another in an arcuate path. The arc defined by the path 
of sliding movement defines a pivot axis about which display D tilts. Display D is 
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weight balanced about the pivot axis, so that it stays in a stable position regardless 
of the tilt angle. 

Figures 14A-14C show mount 300, which is a single arm 
embodiment of the present invention. Mount 300 includes wall plate 302, side 
knuckle 304, dog bone arm 306, 90° knuckle 308, solo knuckle 310, star mounting 
plate 3 1 2, and tapered bearings 314,316, and 318. The construction of mount 300 
is generally the same as mount 20, except that it uses one less dog bone arm, and 
one less tapered bearing. 

Figures 14D-14F show mount 400, which is similar to mounts 20 
and 300, except that it uses no dog bone arms. Mount 400 includes wall plate 402, 
side knuckle 404, 90 ° knuckle 406, solo knuckle 408, mount plate 4 1 0, and tapered 
bearings 412 and 414. 

Figures 15A-15C show twisted knuckle 500 which provides pair of 
bores 502 and 504 which define pivot axes which are oriented to 90° to one another 
which are offset from one another. Twisted knuckle 500 can be used with the other 
components shown in Figures 2A through 7B to provide still further variations in 
mount configurations. 

One example of a mount using twisted knuckle 500 is mount 600 
shown in Figures 16A-16H. Mount 600 includes wall plate 602, solo knuckle 604, 
twisted knuckle 606, solo knuckle 608, and mounting plate 610. Tapered bearing 
612 pivotally connects solo knuckle 604 to one end of twisted knuckle 606. 
Tapered bearing 614 connects the other end of twisted knuckle 606 to solo knuckle 
608. 

Figure 17A-17D show tapered axle 700, which is an alternative 
component to tapered axle 1 1 0 shown in Figures 8 A-8C. Axle 700 includes tapered 
spindle 702, square neck 704, hex nut section 706, and threaded spindle 708. Axle 
700 works in essentially the same way as axle 1 1 0, except that it is secured in one 
of the two parts by threaded spindle 708. The use of axle 700, therefore, requires 
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that other elements (such as dog bone arms and various knuckles) include a 
threaded bore into which threaded spindle 708 can be inserted. 

Yet still another embodiment of the present invention, threaded 
spindle 708 is replaced by a knurled spindle. In this embodiment, a closely fitting 
bore, is provided in the arms and knuckles so that a press fit between the knurled 
spindle and the bore is produced which secures the tapered axle in place. One 
advantage of using the threaded spindle or the knurled spindle is the potential of 
inserting a tapered axle perpendicular to the plane of the wall plate or to the plane 
of the mounting plate. This is achieved by providing a bore which is either 
threaded or is sized for press fit depending upon whether a threaded spindle or 
knurled spindle is a part of the tapered axle. Additional degrees of freedom of 
movement can be provided in this way. 

Figures 18A, 18B, 19A, 19B, and 20A-20D show various 
embodiments using axle 700 as part of a mounting system. In these drawings, axle 
700 is shown in solid lines rather than in phantom for ease of viewing. 

Figures 18A and 18B show double arm mount 750, which uses five 
tapered bearings. Mount 750 includes wall plate 752, 90° knuckle 754, dog bone 
arm 756 and 758, 90° knuckle 760, solo knuckle 762, and mounting plate 764. 
These components are pivotally linked by tapered bearings 766, 768, 780, 782, and 
784. 

Figures 1 9 A and 1 9B show single arm mount 800. The elements of 
mount 800 include wall plate 802, 90° knuckle 804, dog bone arm 806, 90° 
knuckle 808, solo knuckle 810, and mount plate 812. The elements are pivotally 
linked together by adjustable tapered bearings 814, 816, 818, and 820. 

Figures 20A-20D show an adjustable mount 850 which does not use 
arms. Mount 850 includes wall plate 852, 90° knuckle 854, 90° knuckle 856, solo 
knuckle 858, and mount plate 860. The components are connected together by 
three adjustable drag tapered bearings 862, 864, and 866. 
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In conclusion, the mounting system of the present invention provides 
a wide range of different adjustable angles for a display such as a flat panel 
computer monitor or television. As many or as few components as are needed to 
get the necessary displacement and angular adjustment can be used in accordance 
5 with the invention. Selectable drag provided by adjustable drag tapered bearings 
allows easy movement of the links or elements of the support, and offers the ability 
to lock the elements in place when the desired position of the display has been 
obtained. 

Although the present invention has been described with reference 
10 to preferred embodiments, workers skilled in the art will recognize that changes 
may be made in form and detail without departing from the spirit and scope of the 
invention. 



